A 73-year-old male presented with nodular lesions on the plantar surface of the right foot \[[Figure 1](#F1){ref-type="fig"}\]. Overlying hyperkeratosis was present. A 6 mm punch biopsy of the plantar surface of the right foot was performed, demonstrating psoriasiform epidermal hyperplasia, hypergranulosis, and hyperkeratosis \[[Figure 2](#F2){ref-type="fig"}\]. The dermis revealed a spindle cell proliferation featuring fascicles of spindle cells with cork-screw nuclei and fibrillar cork-screw bundles of collagen \[Figures [3](#F3){ref-type="fig"} and [4](#F4){ref-type="fig"}\]. Immunohistochemical stains were positive for desmin and negative for S-100, CD68, smooth muscle (SM) myosin and h-caldesmon. An immunostain for human papilloma virus was negative.

![Nodular lesion of the plantar surface of the right foot](IDOJ-6-422-g001){#F1}

![Central invagination of the epidermis with psoriasiform hyperplasia, hypergranulosis, and hyperkeratosis (H and E, ×20)](IDOJ-6-422-g002){#F2}

![Spindle cell proliferation of dermis with wavy nuclei and fibrillar bundles of collagen (H and E, ×100)](IDOJ-6-422-g003){#F3}

![Spindle cell proliferation of dermis with wavy nuclei and fibrillar bundles of collagen (H and E, ×600)](IDOJ-6-422-g004){#F4}

The lesion most likely represents:

Nodular fasciitisLedderhose disease (plantar fibromatosis)Low grade fibromyxoid sarcomaNeurofibromaCutaneous Leiomyosarcoma
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B. Ledderhose disease (plantar fibromatosis)

DISCUSSION {#sec1-2}
==========

Ledderhose disease, or plantar fibromatosis, is a benign hyperproliferative disorder of the plantar aponeurosis first described by George Ledderhouse in 1894.\[[@ref1]\] It is part of a heterogeneous group of fibromatoses, including Dupuytren\'s contracture of the hand and Peyronie\'s disease of the penis, featuring a proliferation of fibroblasts and collagen. It presents as one or more round, firm slow-growing nodules on the plantar surface of the foot, typically on the medial side, and has bilateral involvement in 25% of cases.\[[@ref2]\] Lesions are often asymptomatic, but may become symptomatic when invasion of adjacent neurovascular bundles, muscles, or tendons occurs. Patients may have pain with weight bearing that affects the patient\'s ability to stand or walk. Ledderhose disease generally appears in middle-aged and elderly adults, though cases have been described in children.\[[@ref3]\] Men are affected approximately 10 times more than women.

The etiology of plantar fibromatosis is unknown, though it has been associated with trauma, liver disease, diabetes mellitus, epilepsy and alcoholism.\[[@ref1]\] It is often found in association with other fibromatoses such as Dupuytren\'s contracture. In contrast to fibromatoses associated with Gardner syndrome, plantar fibromatosis is not associated with somatic mutations in the beta-catenin or adenomatous polyposis coli gene.\[[@ref4]\]

Histopathological examination of plantar fibromatosis reveals dense fibrocellular tissue with parallel and nodular arrays of fibrocytes and fibrillar collagen with a distinctive cork-screw morphology, evidence of myofibroblastic differentiation. There are variable amounts of extracellular myxoid matrix and compressed and elongated vessels. Three histologic phases occur: The proliferative phase with numerous fibroblasts associated with a small amount of collagen; the active phase with more mature fibroblasts and collagen; and the maturation phase with larger bundles of collagen fibers and fewer bland fibroblasts.\[[@ref5]\] All three phases are commonly present together, and the disease is slowly progressive. Atypical cellular features and abnormal mitotic activity are absent, though mitotic figures may be seen. Multinucleated giant cells may be present.\[[@ref6]\]

The differential diagnosis of Ledderhose disease includes various spindle cell proliferations. Nodular fasciitis is a reactive proliferation of spindle cells typically found on the extremities of young adults. Lesions feature spindle cells loosely arranged in a mucinous stroma with erythrocyte extravasation and stellate "tissue culture" fibroblasts. Low grade fibromyxoid sarcoma presents as a deep mass involving the trunk and deep extremities (most commonly the thigh) of a young to middle-aged adult. The clinical course is often aggressive and wide excision may not prevent subsequent metastasis. The tumors have a deceptively bland appearance with moderate cellularity and bland fusiform or spindled cells in a heavily collagenized stroma with abrupt transition to myxoid areas. S--100, desmin and caldesmon will be negative and CD34 will be positive. Neurofibromas are characterized by spindle cells with sinusoidal wavy nuclei that stain positive for S--100. The stroma is amphophilic and contains numerous mast cells. Cutaneous leiomyosarcomas present as solitary tender subcutaneous nodules on the extremities of older adults. Histologically, they show a proliferation of spindle cells with cigar-shaped, blunt-ended nuclei arranged in interlacing hypercellular fascicles. They demonstrate a high nuclear to cytoplasmic ratio, variable mitotic figures and pleomorphism, and will also stain positive for caldesmon.

The antidesmin positivity encountered in the presented case is unusual but not uncommon in fibromatoses. Polyclonal antidesmin antibody reacts focally with myofibroblasts that possess cytoskeletons resembling SM cells.\[[@ref7]\] Desmin-positive cells likely occur predominantly in the proliferative phase, with a significant decrease during the later fibrous phase, and will make up \<25% of tumor cells.\[[@ref8][@ref9]\] SM proliferations that typically stain positive for desmin, like leiomyosarcoma and angioleiomyoma, must nonetheless be considered in the differential, though staining is more diffuse in these tumors and will affect 25--\>75% of cells.\[[@ref9]\] Careful attention to cytological details, architecture and additional muscle stains are also needed to differentiate SM and myofibroblastic tumors. Studies looking at the expression of immunohistochemical markers in various myofibroblastic and SM lesions demonstrated positive and diffuse staining for antimuscle actin, anti-SM actin, anticalponin, anti-SM myosin, and h-caldesmon in leiomyosarcoma cases. Fibromatosis cases demonstrated positive, but more focal, staining for antimuscle actin, anti-SM actin, and anticalponin, but mostly negative reactivity for anti-SM myosin. Furthermore, anti-h-caldesmon is a reliable and specific marker of SM differentiation that demonstrates no reactivity with myofibroblastic cells and thus should be included in questionable cases.\[[@ref9][@ref10]\]

Magnetic resonance imaging (MRI) is a useful diagnostic imaging study in the detection of plantar fibromatosis. Lesions typically grow along the aponeurosis and show intensity heterogeneity and infiltrative margins.\[[@ref11]\] MRI and clinical findings are similar to clear cell sarcoma, which histologically features clear cytoplasm, nuclear atypia, and S-100 positivity.

Early treatment of plantar fibromatosis includes stretching, orthotics, antiinflammatory drugs, intralesional corticosteroid injections, and physical therapy. For patients with persistent pain, surgical treatment typically requires wide fasciectomy. Postsurgical radiotherapy may diminish the rate of recurrence.\[[@ref12]\]
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